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Abstract 
The results of the starting mode experimental researches are presented, and no-load mode of jet-reactive turbine are 
demonstrated too. Qualitative and quantitative influence of gap between driving wheel and corps on characteristics of 
jet-reactive turbine is define. 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of  
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1. Introduction 
A jet-reactive turbine (JRT) is a machine of dynamic action principle (fig. 1). The basic elements of 
jet-reactive turbine (JRT) are feed-in (distributing)nozzle (FN) and rotor, consisting of hollow shaft with 
the radial tubes cantilever envisaged on a shaft. There are hauling nozzles (HN) on the ends of tubes. Gas 
through a feed-in nozzle is running into in the hollow shaft of rotor and further on a gas highway to HN. 
In a hauling nozzle potential energy of the compressed gas will be transformed in kinetic energy of 
outflowing stream with sonic or supersonic speed, that creates reactive tractive force and, as a result, 
twisting moment on the shaft of turbine. The structural drawing of irreversible-type of JRT is presented 
on a figure 1. 
In the structure of losses [1], taking place during jet-reactive turbine work, separate losses on hydraulic 
resistance of rotor gas highway ࣀࢎ, losses are conditioned of gap between a shaft end and feed-in nozzle 
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2. Experimental researches 
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Fig. 4. Dependence of frequency of rotor rotation
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3. Experimental data processing 
A moment on the shaft of turbine was determined by equalization [2] 
ܯ் ൌ ܯ௎ െܯ௥Ǥ௥Ǥ ൌ ܯ௎ െ ܭ௥Ǥ௥Ǥ߱ଶ் , 
where: ܯ௎ - a moment define on a theorem about the change of angular momentum gas stream in 
relation to the axis of rotation is conditioned by co-operating of gas stream with the elements of JRT 
running part;ܯ௥Ǥ௥Ǥ is a moment of resistance to the rotor rotation in an environment (moment of 
aerodynamic resistance); ܭ௥Ǥ௥ is a coefficient of aerodynamic resistance; depends on the density of 
environment, out-to-out diameter of rotor, form, amount and mutual location of shoulder tubes of rotor, 
frequency of shaft rotation of turbine; can be define only experimentally; ்߱ is an angular rate. 
For the no-load mode, when ܯ் ൌ Ͳ, we will get (without the account of mechanical losses in bearing) 
ܯ௎ ൌ ܯ௥Ǥ௥Ǥ ൌ ܭ௥Ǥ௥Ǥ߱௡ି௟ଶ . 
The moment ܯ௎ is equal [2] 
ܯ௎ ൌ ܴௐܦȀʹ െ ܩ்߱௡ି௟ܦଶȀͶ, 
where: ܴௐ - tractive force of HN in relative motion; D is a diameter of HN axes location in relation to 
the axis of rotation;ܩ் is a gas flow rate through HN; ߱௡ି௟ is an angular rate of JRT on no-load mode. 
Then 
୰Ǥ୰Ǥ ൌ
୙
ɘ୬ି୪ଶ
ൌ ୛Ȁʹ െ 
୘ɘ୬ି୪
ଶȀͶ
ɘ୬ି୪ଶ
Ǥ
The application programs allowing taking into account this coefficient to expect characteristic curves
of JRT are worked out: dependences of ܯ் ൌ ݂ሺ݊ሻ; ்ܰ ൌ ݂ሺ݊ሻ; ߟ் ൌ ݂ሺ݊ሻ, both at ܭ௥Ǥ௥Ǥ ൌ ܿ݋݊ݏݐ and on 
the approximated dependence ܭ௥Ǥ௥Ǥ ൌ ݂ሺ݊ሻ.  
Moment on the shaft of turbine and efficiency defined on formulas 
୘ ൌ ୘ɘ୘ and  Ʉ୘ ൌ ୘ 
୊୒ୗΤ ൌ ୘ ୗΤ , 
where: ܩிே is a gas flow rate through the feed-in nozzle of JRT;݄ௌ is isentropic expansion work of  
1 kg working body from the total head parameters on the entrance of JRT to pressure of 
environment; ௌܰ is the disposed power.  
On measuring results of no-load and starting moment on the shaft of turbine a coefficient ܭ௥Ǥ௥Ǥwas 
counted and his approximated dependences (fig. 6) was built. 
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Fig. 6. Dependence of coefficient of rotation
frequency of shaft rotation (on the right) 
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Fig. 7. Influence of gap on characteristic curve of
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Fig. 9. Influence of coefficient ܭ௥Ǥ௥Ǥon efficiency of JRT (a gap is a 10,5 mm) 
4. Conclusion 
Influences of gap between driving wheel and corps of jet-reactive turbine on it characteristics are 
experimentally analyzed in this article. It is set that for the investigational range of gaps with an increase 
of last, losses on aerodynamic resistance to the rotor rotation in the environment of viscid gas diminish 
and efficiency of turbine increases. 
Technique of design characteristics construction of jet-reactive turbine is worked out having geometry 
of turbine as basic data, dependence of no-load rate speed on input pressure, measured starting moment 
on a shaft. In practice these initial parameters are most accessible and the least labor intensive in.
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